Manduca sexta prothoracicotropic hormone: evidence for a role beyond steroidogenesis.
Prothoracicotropic hormone (PTTH) is a homodimeric brain peptide hormone that positively regulates the production of ecdysteroids by the prothoracic gland of Lepidoptera and probably other insects. PTTH was first purified from heads of adult domestic silkworms, Bombyx mori. Prothoracic glands of Bombyx and Manduca sexta undergo apoptosis well before the adult stage is reached, raising the recurring question of PTTH function at these later stages. Because Bombyx has been domesticated for thousands of years, the possibility exists that the presence of PTTH in adult animals is an accidental result of domestication for silk production. In contrast, Manduca has been raised in the laboratory for only five or six decades. The present study found that Manduca brains contain PTTH at all stages examined post-prothoracic gland apoptosis, i.e., pharate adult and adult life, and that PTTH-dependent changes in protein phosphorylation and protein synthesis were observed in several reproductive and reproduction-associated organs. The data indicate that PTTH indeed plays a role in non-steroidogenic tissues and suggest possible future avenues for determining which cellular processes are being so regulated.